Although silicon is the preeminent semiconductor for electronics, due to the indirect nature of bandgap in bulk system, it is currently not possible to use it for optoelectronics or photonics application. By reducing the dimension of 3D bulk Silicon using 1D nanowires or quantum dots it may be possible to achieve direct bandgap transition for Temperature dependent PL measurements were performed using the 325 nm excitation which results in PL emission peaks from Si nanoparticles at ~ 3.28 eV at room temperature [ Fig. 1 ]. These peaks split at lower temperature [Fig. 2]; this is most likely due to a distribution of different size nano-particles. It is also interesting to note that oven annealing increases the brightness of emission by about two orders in magnitude.
nature of bandgap in bulk system, it is currently not possible to use it for optoelectronics or photonics application. By reducing the dimension of 3D bulk Silicon using 1D nanowires or quantum dots it may be possible to achieve direct bandgap transition for photonics. This can lead to the possibility of achieving light emission from silicon nanostructures resulting in industrially viable monolithically integrated Si based optoelectronic devices and systems. Current techniques based on chemical etching processes or ion-implantation in SiO 2 has resulted in weak light emission i ii iii . This is because the decay of carriers is predominantly non-radiative due to Auger recombination or inter-valley scattering. In this work we demonstrate a novel technique for fabricating silicon with light emitting properties using gold nanoparticles.
In this work light emission from Si(100) wafers was achieved using sequential ion beam treatments meant to create nano-particles within the wafers. Silicon quantum dots are formed due to the recrystallization of Si nanoparticles in pre-amorphized iii T. Makino, M. Inada, K. Yoshida, I. Umezu and A. Sugimura, Appl. Phys. A 79, 1391 (2003) 
